. The metal is then deposited by vacuum evaporation through a grid (Fig. 2b) . A carbon film coating prevents evaporation in the microscope (Fig. 2c) . This method allows a temperature calibration with an accuracy of about 10 ° C. The external load applied to the specimen is nearly impossible to relate to the local stress in the observed regions of the specimen, due to non uniform thickness of the foil and to the often irregular shape of the hole. The particular methods for estimating the local stress are discussed in the next paragraph. Nevertheless, the measurement of the external load applied to the specimen can be of interest either to bring looseness down to zero at the beginning of the experiment, or to keep the load constant during heating (differential expansions) and during tilting (e.g. double tilt heating-straining stage, [1] ). In this case, the total strain is measured by a strain gauge (Fig. 3 ).
The measured value is compared to upper and lower required values displayed on two operational amplifiers. As soon as the measured value lies out of the imposed interval, a signal is sent by one of the two amplifiers to the hydraulic power unit which adjusts the strain back into the right interval. One of the main problems of in situ straining experiments is to estimate the stress in a thin foil. The specimen has usually a rectangular shape, with a hole at the center. Finite elements calculations of stress around a circular hole [2] show, as expected intuitively, that the maximum uniaxial stress is found at the sides of the hole parallel to the applied load. In real life however, holes are far from being circular. Intuition and experience are the best means of finding regions where deformation is likely to take place, and stress estimates are usually performed using dislocation curvatures.
In [4] . Sometimes, dislocation motion is not smooth but jerky. In some cases (HCP metals, intermetallics), this behaviour is ascribed to a locking-unlocking mechanism, and activation parameters are also obtainable by measuring flight times and waiting time [5] . When dislocation motion is no more controlled by a double kink mechanism, glide is controlled by localized obstacles. Waiting times bt in front of these obstacles can be measured and are related to activation energies by the classical relation:
where VD is the Debye frequency, and thé length of the vibrating segment. The total activation energy AGo can then be calculated by: This procedure can sometimes yield unreasonable results, for instance when kinks still experience frictional stresses [6] . 7 . Mobile dislocation densities.
The last parameter interesting to measure to get the strain rate is the density of mobile dislocations. It is usually observed during in situ experiments that the mobile density is significantly lower than the total one. An easy way to measure it is to plot the density of dislocations which have moved during a time interval At versus At (the time "unit" being the duration of a video frame). The extrapolation to At = 0 of this plot gives the instantaneous mobile dislocation density /9m. 8 . Artifacts.
Most artifacts encountered in in situ straining experiments have already been discussed [7] . The first condition to satisfy is that the thickness of the foil must be larger than the size of the studied structures (precipitate spacing, size of dislocation sources,... figure 6 . Local heating by electrons can also activate dislocation motion, but this effect is usually small. On the opposite, in specific materials like compound semiconductors, beam electrons create an appreciable quantity of electron-hole pairs, whose recombination at dislocations considerably helps dislocation motion [4] . The dislocation velocity in the dark is obtained by extrapolating at zero beam intensity the various velocities measured at different beam intensities.
